The purpose of this paper is to ascertain the perception of management on the benefits of adopting an environmental management accounting (EMA) system as a waste management tool in a paper and pulp manufacturing company. This paper highlights the benefits of an EMA system and the role and importance of EMA as a decision-making tool in encouraging the adoption of cleaner production (CP) techniques and technologies. This research was based on a case study of a paper and pulp manufacturing company in KwaZulu-Natal. This research was both quantitative and qualitative in nature. Data collection instruments for the study included a Likert-type questionnaire and interviews with the environmental manager and cost accountant but the findings reported in this paper are based on the empirical evidence gathered from the questionnaire which identified that there was positive correlation between environmental performance and CP techniques and technologies. Environmental costs were hidden under general overheads and understated because the company was using a conventional costing system and not an EMA system; hence, environmental costs were not traced back to the products or processes responsible for those costs. It was evident from the qualitative data analysis that management regarded their environmental costs as too insignificant to justify implementation of an EMA system. The consequent reluctance of the company to adopt CP resulted in poor waste management and lower-quality environmental performance.
Introduction
In developing countries, increases in industrial activity, electricity demand, and transportation frequently result in higher levels of emissions, with poor air quality becoming a major issue (Stringer 2010, pp.34-35) . Meanwhile rising costs for energy and raw material make cleaner production (CP) an increasingly significant priority, putting the focus on improved productivity and reduced environmental impact (e.g., reduced waste to landfill) achievable through improved design over the life of products, processes, and services (South Africa 2004, p.11; Lakhani 2007, p.1391).
Companies using obsolete and inefficient processes and technologies incur higher production costs that reduce profitability and competitiveness (Schaltegger, Bennett, Burritt, Jasch, 2010, pp. [10] [11] . In the specific case of paper mills, managers often perceive investments in pollution-abatement technologies as "unproductive" because they have "no marketable and quantifiable effect in terms of productivity" (Bras, Realff, Carmichael, 2004) ; potential CP opportunities are thus ignored (Baas, 2007, p.121) .
Companies fail to identify the substantial savings potential and environmental benefits of CP when no monitoring and data collection is in place  hence, the need for environmental management accounting (EMA) as an environmental and sustainability tool to collect, evaluate, and interpret the information needed to assess the potential for CP saving (with particular emphasis on non-product output costs) and to choose appropriate CP options. In practice, however, the level of implementation of EMA tends to be low because of gaps in academic knowledge of EMA and of its potential for identifying inefficiencies in a production process and for benchmarking environmental costs that would yield superior environmental and economic performance (Ferreira, Although CP has a proven track record, its implementation in South Africa still has some way to go. One important step that has, however, been taken in this direction is the formation of the National Cleaner Production Centre (NCPC), linked to the United Nations Industrial Development Organization (UNIDO). The NCPC-SA focus on assisting industry to implement CP that requires investment in cleaner technologies was confirmed at the Cleaner Production conference that took place in Gauteng in June 2013 (Delano, 2013, p.4) . Integral to NCPC-SA services is resource efficiency and cleaner production (RECP), which includes energy efficiency, life cycle assessments, and environmental accounting (South African National Cleaner Production Centre, 2013).
Significance of the study
Waste and emissions are a sign of inefficiency in production. Waste is expensive not because of disposal fees but because of wasted material purchase value (Jasch, 2009, p.2) . Although strict environmental regulations and market pressures require most companies to be ISO 14001 certified, they are often still not prepared to change production processes in a shift to CP technologies, and even when they adopt end-of-pipe technologies as part of their sustainable practices, these technologies are confined to problems arising after the production process and do not address root causes. Waste continues to accumulate in landfill sites, which merely shifts the fundamental problem. For ultimate company sustainability and eco-efficiency in production processes, CP techniques and technologies are crucial. Full compliance with ISO 14001 makes it essential for companies that seek sustainable competitive advantage through clean technologies that reduce their raw material input, thereby reducing or even eliminating waste to the ultimate benefit of their environmental and economic performance (Radonjič, Tominc, 2007 , pp.1482 -1493 .
Why then are companies reluctant to adopt such technologies?
The likely answer is that these companies prioritize short-term profitability rather than long-term sustainability. Financial managers are reluctant to take the risk of high investment costs in environmental technology from which they anticipate no real payback. Accountants and financial managers, therefore, need to be made aware of the true costs  the environmental costs  associated with unsustainable production processes. Cost-reduction options do exist using existing technology, but cleaner technologies are more efficient, as they prevent emissions at source. Even so, although costly and inefficient end-of-pipe treatments such as emission-reducing dust filters that are washed out by rainwater and then disposed of in landfill merely shift the environmental problem (Jasch, 2009, p.2) , it remains the case that relatively newer technologies are infrequently replaced by cleaner technologies even if they can result in improved environmental and economic performance (Schaltegger, et al., 2010, pp.144-145) .
This article will add to the body of knowledge on CP and sustainable development. Managers will be able to evaluate and analyze how they can improve both their environmental and economic performance in the future and attain their sustainability targets: the so-called "triple bottom line." Improved competitive advantage will result in higher profitability, which in turn will benefit employees, managers, and other stakeholders in the company.
Background
The paper and pulp manufacturing process of the company on which the case study was based consumes large amounts of natural resources and also generates excessive waste. The rising costs of input resources and the increasing environmental cost has reportedly had a negative impact on the company's profitability (reported by company Cost Accountant, 2013).
Although the company has invested heavily in endof-pipe technologies and a wastewater treatment plant to reduce the environmental impact of their production processes, this has neither solved their environmental issues nor has it reduced their resource use in production. The technology used in the steam production process is outdated and obsolete, generating between 20 and 60 tons of hazardous solid waste daily in the form of unburned coal ash. In a further sign of inefficient production, the company also uses large amounts of water in their production process, resulting in high output of waste- For future sustainability and competitiveness, management needs to consider adopting CP techniques and technologies that will address waste issues at source. According to the CP philosophy, which focuses on resources and resource flows, any reduction in material and energy used will result in fewer emissions (Christ, Burritt, 2013, p.163) . Because the company has hitherto used conventional accounting methods to allocate costs, management have been unaware of the true scale of their environmental costs and continue to see CP as an expensive strategy that requires innovation with no financial return to the company in the short term. This is a situation where EMA can systematically trace and accurately reallocate environmental costs to the relevant processes and products in a way that enables managers to identify opportunities for implementing CP and thereby improve environmental and economic performance. Information needed to estimate the potential for CP savings was obtained using material flow analysis as an EMA tool to allocate environmental and material flow costs (Jasch, 2009 , p.2).
Definitions and Terminology

Environmental Management Accounting
EMA is a field of accounting that approaches corporate environmental information management using accounting tools and practices to support companyinternal management decision-making on environmental issues and their impact on company performance (Schaltegger, Bennett, Burritt and Jasch, 2010, p.2). Bennett, Schaltegger, and Zvezdov (2013) described EMA as a tool that tracks and traces environment-related costs that are generally hidden under overheads. It provides the information needed by managers to identify CP opportunities in their companies by accurately calculating and reallocating the cost to the relevant products and processes, thereby allowing identification of inefficient processes with high environmental impact. Table 1 shows the internal calculation of environmental costs by a company. 
=
Total corporate environmental costs Table 1 indicates that in calculating environmental costs, the purchase value of wasted material and the production costs of waste and emissions must be considered.
Ambe (2007) listed the following shortcomings of conventional management accounting practices in environmental cost consideration during internal decision-making:  many environmental costs were "hidden" in overhead accounts,  the allocation of environmental costs from the overhead accounts were thereafter incorrectly allocated to processes and products,  some environmental costs were incorrectly considered "fixed" instead of "variable",  volume and cost of wasted raw materials were incorrectly calculated,  relevant and significant environmental costs were excluded completely from accounting records, resulting in environmental costs being understated, and  EMA information is not considered during investment appraisal.
In response to these shortcomings in conventional management accounting systems, and in the face of increasing environmental challenges, EMA was suggested as a business tool that would help organizations to establish better linkage between environmental and economic performance (Ambe, 2007, p.6) , thus enabling businesses to achieve the triple bottom line without compromising the environment.
Godschalk (2008) noted the following internally orientated benefits to an organization of adopting EMA: assistance in achieving competitive advantage, greater cost efficiency, and improved image and customer relations. Jonäll (2008) emphasized the value of a more structured accounting system in increasing cost efficiency and improving environmental performance. Incorrect cost allocation leads to incorrect decision-making. Hence the importance, especially in strategic decision-making, of tracing cost to its actual cause, either a process or a product, rather than reflecting it under overhead accounts. Table 2 provides a framework and guidelines on environmental cost categorization, potentially of use to companies that want to implement EMA as part of their continuous improvement policy. 
Cleaner Production
As cited in Fore and Mbohwa (2010), the United Nations Environmental Program (UNEP) describes CP as a "preventive, integrated strategy in which costly end-of-pipe pollution control systems are replaced by measures which reduce and avoid pollution and waste throughout the entire production cycle, through efficient use of raw materials, energy and water and emissions of any kind at the source rather than dealing with them at a later stage"; UNEP defines it further as "the continuous application of an integrated preventive environmental strategy to processes, products and services to increase overall 
Development of CP in Manufacturing Industries
For sustainable competitive advantage, businesses need to adopt CP processes. Although a growing number of organizations in both manufacturing and service sectors have demonstrated the potential to successfully reduce both their operating costs and their environmental impact, the implementation of CP has in general been slow and lagging. Pilot studies by CP experts remain merely as niche examples, and decision-makers in companies fail to adopt CP as a corporate strategy because of shortcomings in the discrimination of information about its economic and environmental potential (Schaltegger, et al., 2010 , pp.5-11).
Role of Environmental Management Accounting in CP Implementation
The United Nations Development Programme (UNDP) identifies EMA as an important management tool for business that seek to respond to environmental challenges while preserving their triple bottom line (Ambe, 2007, p.7) . UNDP educates companies on the benefits of using EMA and encourages its adoption. In line with these international developments, South African companies have taken note of environmental issues in their decisions on products and processes and have identified potential savings that can be achieved when EMA is used to accurately trace and identify environmental costs (Ferreira, et In a literature review by Jonäll (2008, p.2), EMA reportedly identified material purchase value of nonproduct output costs as the largest cost category. The review found that actual corporate environmental costs tended to be much higher than those disclosed by companies in their annual reports, indicating considerable potential for cost saving through strategy reconsiderations, and it showed the potential for EMA to support company decisionmaking for improved environmental performance through structured costs assessments, more effective product mixes, strategies, and investments.
A test project undertaken by Schaltegger, et al. (2010, pp.17-19) to assess the sustainable performance of companies after a combined application of EMA, cleaner production assessment (CPA), and environmental management systems (EMS) generated positive outcomes and contributed to the enhancement of CPA/EMS projects by increasing awareness of the economic implications of the environmental impact of non-product output and costs; it also provided a systematic method of controlling these costs in the short, medium, and long terms. Two of the companies involved extended the scope of their EMA to analyze other technological processes and in the process that made important decisions regarding phasing out of products and making new investments.
EMA has also helped to quantify monetary benefits of adopting alternative CP options (Ván, 2012, p.5).
Environmental and Economic Gains from Introduction of CP
Cleaner technologies yield both environmental gains, in reduced pollution and reduced waste generated at the end of the production process, and financial gains, in lower maintenance costs and more efficient use of raw materials. In CP implementation, EMA, and in particular the EMA process of material flow analysis, is especially valuable in its provision of accurate and comprehensive information on environmental performance that makes it possible to identify potential opportunities for cost saving. Material flow cost accounting facilitates the quantification and establishment of the cost of non-product output-important information for companies making strategic decisions regarding CP implementation for the future.
Environmental degeneration and an increase in water and air pollution, coupled with global warming and ozone depletion, are a direct result of increased industrial production and consumption of our natural resources (Ghorbannezhad, et 
Research Questions and Propositions
The study investigated the following research questions: 
Research Design and Methodology
Research Design
A case study research methodology was followed in this study, involving quantitative data assessment and exploratory qualitative research analysis to generate theory from collected data.
According to Yin (2009), a case study is an empirical inquiry that:  Investigates a real-life phenomenon in depth under certain contextual conditions;  Relies on multiple sources of evidence, converging data in a triangulating manner; and  Adopts prior theoretical propositions to guide data collection and analysis.
Zikmund (2004, p.173) noted in addition that casestudy methodology provides data for building theory that contributes to existing knowledge through analysis from another perspective.
Triangulation for the study was provided through use of a multimethod approach that incorporated both qualitative and quantitative data analysis.
Target Population
Although the company investigated employs approximately 300 employees, the study targeted only those involved in environmental management issues, production, operations, accounting, and cost control.
Census Study
As the managers were the only respondents who could provide the required data for this study, the researcher elected to conduct a census study (defined by Zikmund 2004, p. 369, as an investigation of all the individual elements that make up the population).The census included all members of the management team including top management, middlelevel managers, and frontline managers (see Table 3 for breakdown of the census population). In total, 40 questionnaires were dispatched and 37 were returned, which gave a 92.5% response rate. Zikmund (2004) stated that a sample size of 30 is adequate for obtaining valid and reliable results. 
Data Collection Methods
This research involved both quantitative and qualitative methodology. Both primary and secondary sources were used to collect information for the purpose of this study.
Questionnaire Design
Questionnaires used in the study consisted predominantly of Likert-scale questions, on the grounds that they simplify analysis and allow statistics to be drawn for interpretation (Zikmund, 2004, pp.330-331) . Questions asked during interviews were of a more complex nature, involving open-ended questions to allow respondents to speak their mind.
Reliability of outcome was assured by personal distribution and collection of questionnaires. The populations and data gathering methods used in the case study were appropriate to the phenomenon under investigation.
Data Analysis
The questionnaire was the primary data collection tool and was distributed to senior and middle-level managers of the company. The data collected from the responses was analyzed with SPSS version 22.0. The results have been presented as descriptive statistics in the form of graphs, cross tabulations, and other figures for the qualitative data that was collected. Inferential techniques include the use of correlations and chi-square test values, which are interpreted using the p-values.
The Research Instrument
The themes measured by the questionnaire for which the findings are reported in this article were corporate environmental strategy of the organization, perspectives of EMA, and barriers to the adoption of cleaner technologies.
Reliability Statistics
The two most important aspects of precision are reliability and validity. Reliability is computed by taking several measurements on the same subjects. A reliability coefficient of 0.70 or higher is considered as acceptable.
Results and Findings
Availability of formal accounting procedures when dealing with specific environmental issues was positively correlated (0.676) to environmental issues being incorporated into the company's strategic planning process. There was a highly positive correlation of 0.912 between allocation of environmentrelated costs to production processes and improvements to environment-related cost management. Table 4 gives the Cronbach's alpha figures for the three themes relevant to this article. The Perceptions of Management on the Benefits of Adopting an Environmental Management Accounting System . . .101
The overall reliability score of each section exceeded the recommended value of 0.70. This indicates a high (overall) degree of acceptable, consistent scoring for the research.
All of the themes (subsections) had values that exceed the acceptable standard.
Factor Analysis
Factor analysis is a statistical technique focused mainly on data reduction. A typical use of factor analysis is in survey research, where a researcher wishes to represent a number of questions with a small number of hypothetical factors. For example, as part of a national survey on political opinions, participants may answer three separate questions regarding environmental policy, reflecting issues at the local, state, and national level. Each question, by itself, would be an inadequate measure of attitude toward environmental policy, but together they may provide a better measure of the attitude. Factor analysis can be used to establish whether the three measures do, in fact, measure the same thing (Willemse, 2009).
Each matrix table is preceded by a table that reflects the results of the Kaiser-Mayer-Olkin (KMO) and Bartlett's test. The requirement is that KMO measure of sampling adequacy should be greater than 0.50, and Bartlett's test of sphericity should be less than 0.05. In all instances, the conditions were satisfied, which allow for the factor analysis procedure.
Certain components were divided into finer subcomponents, as explained in the following in the rotated component matrix. Although all four statements were considered to be the elements of corporate environmental strategy, the response to the last two statements varied significantly as compared to the first two statements.
Question 1
The most important levels of agreement were for the first two statements.
The uncertainty on this question is evidenced by the large number of respondents indicating a neutral view on the last two statements, with 31.43% for statement 3 and 45.71% for statement 4. According to Bennett et al. (2013, pp.1-56) , management commitment has a substantial influence on corporate environmental strategy and management's awareness of environmental responsibility in strategic decisionmaking has a significant bearing on how this commitment will be reflected inside and outside the organization. Lack of clear environmental goals is one of the obstacles to environmental performance measurement (Bennett, et al., 2011, pp.53-84) . 6. Inclusion of environmental information in the present management accounting information system .900
Question 2
The average level of agreement is 44.00%.
The level of agreement is fairly consistent except for statement 4 (74.29%), which relates to the undertaking of environmental impact audits on culmination of company's activities.
Two of the statements show high levels of neutrality, while the remaining statements indicate higher levels of disagreement. This finding suggests that most environmental management accounting practices are not being implemented in the organization, except for environmental impact audits that are mandatory in terms of the organization's ISO 14001 accreditation. The company uses a traditional cost accounting system that does not adequately incorporate environmental information into general management accounting information. Findings in relation to Question 2, relating to environmental activities, also suggest that EMA is not being implemented by the company. Recent developments in EMA emphasize the greater need for accounting information when making decisions regarding environmental projects (Qian & Burritt, 2008, p. 244) . Previous research by Jasch and Schnitzer (2002, p. 6) showed a lack of communication between the environmental manager and cost accountant in companies.
Environmental reporting and environmental audit are based on the "stakeholder theory" that implies that a company needs to conduct their business operations in a way that is socially acceptable by the community. It can be inferred from Godschalk (2008, p. 250) that some firms place greater emphasis on stakeholders, as they believe that this is critical to the firm's success and will ensure future sustainability. This could explain the reason for the high level of agreement for statement 4.
The Perceptions of Management on the Benefits of Adopting an Environmental Management Accounting System . . .103  Items of questions that loaded similarly imply measurement along a similar factor. An examination of the content of items loading at or above 0.5 (and using the higher or highest loading in instances where items cross-loaded at greater than this value) effectively measured along the various components.
Question 3
Qualitative Findings Based on Interviews and Analysis of Company Data
There was limited communication between the cost accountant and the environmental manager; hence, environmental issues were not accounted for during the preparation of production and profit and loss statements. Accounting failed to integrate the environmental aspects of the organization, resulting in inaccurate production costs being reported, and environmental costs were not tracked and traced back to the specific products and processes responsible for those costs. This impacted on the company's strategic decisions on the sustainability of certain processes or products. Analysis of the company's financial reports reveals that environmental costs are hidden under general overheads.
Conclusion
Differences in the level of agreement on Question 1 clearly indicates that managers had limited knowledge of the organization's corporate environmental strategy, especially in areas concerning environmental objectives and new product development. The response to Question 2 suggests that the environmental manager had limited access to actual cost accounting documents, and although the cost controller had most of the information, those concerned lacked the ability to separate the environmental element without proper guidance. EMA offers a combined approach to bridge this communication gap and enable transition of data from cost accounting and financial accounting that would potentially reduce environmental impact by increasing material efficiency. It can thus be concluded that formal and informal interactions are required between different company units that would enable the requisite sharing of environmental information to stimulate management accounting practices.
The findings on Question 3 (barriers to the adoption of cleaner technologies), which showed lack of financial resources and poor regulatory requirements, provide further evidence that CP remains slow and lagging in South Africa. It is strongly recommended that organizations implement EMA systems to identify their true environmental costs and allow them to do a cost-benefit analysis of investment in CP going forward. This will assist companies to achieve their sustainable development targets.
Recommendations
On the basis of the findings of this study, the following recommendation are made to management:  The company needs to adopt an EMA system instead of a conventional costing system. This will enable managers to make informed decisions regarding future investments in CP techniques and technologies.  Adopting CP techniques and technologies will result in environmental and economic benefits for the organization by reducing both input resources used in production and waste generated during production.  The cost accountant and the environmental manager need to work together on a regular basis, which means greater involvement of accounting staff in environmental issues to ensure more accurate costing of processes and products.
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